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(54) TRANSMISSION APPARATUS FOR MULTICARRIER - CDMA MODULATION SYSTEM 
AND RECEIVING APPARATUS FOR MULTICARRIER - CDMA MODULATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide multicarrier - 

CDMA communication with high reliability. 

SOLUTION: The transmission apparatus adopting the 

multicarrier - CDMA modulation system is configured 

such that an interleave means for replacing the order of 

data outputted from an error correction coding means 

by each block length equal to an interleave size is _ 

j ■ iii^ 

provided between the error correction coding means 
and a transmission signal modulation circuit, and a 
transmission symbol composite means for composing 
the number of consecutive modulation symbols 
outputted from a first multiplier means by the number 
equal to the number of code multiplex and a first input 
output signal width conversion means for converting 
parallel composite symbols of the number equal to a 
spread rate outputted from the transmission symbol 
composite means into parallel composite subcarrier 
signals whose number is equal to the number of 
transmission subcarriers are provided between the first 
multiplier means and a multicarrier modulation means. 
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[0 0 6 1] lS*Il4fc£t©^ii, HSatffitfc 

bsu-?** y 7micmmtmmm^mML 

3#g«LS/c*6, U 7-C DM AfcHfll 

[0062] i : ^4fcf2$©%$^ asaa^* 

"CVS. LWoT, H-/^yhrt^S<t?nfcv 

y 7— c dma mm*-^mmt zct® 
[0063] Ltcftox, mm4icmm<Dmic&ti 40 

[0 0 6 4] * ^Ts »*S4fcE««»8WfcJ;ntfx 
amatofM^, tea-tffttHMaW* 6 ©ft 
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[0 0 6 5] Mt®5imm<Dm&, mim^y^ 
^mmmL^mmmmt^yyf^mm 

[0 0 6 6] v;l/^+yy7-CDMA^P^Sm 

5 mmwiif-** y 7£Hft^£Mi«c& 
it %%i&y-y$Mm^®ic xi) pyemic 

[0067] <:©3iflis/>*;nc, mmcommz 
nmmn^m-bxwm ] o&>u mum* 
y 7ic&rc??si&LT : tft?ft<D'm<Drcib 

mmmmkmmxm-t^rc^<omyyf- 
mmm\ mm 5 ic^tmmmz * o -cutt 

[0068] w-mQitmmommt, rnm^m 
tHmMmmn, sam?** y 7»tsu>a£ 
y 7fs^^M5ijtt?ij^-r §®h©m»^j 

[0 0 6 9] H*S6fcS«<D5Bflt43lt5, ^-©A 

mmmmmi, ±m^f^v7m-sn 

b c a r r i e r m<DWM\l) fctt»*Nsr fflOjtWlfl 

^•©•9-^^ y 7<Dft ^»«(i*wr5M r #^, mm 

C 0 0 7 0 ] H l 8 tt, HSfl 4 6 $1? ©l/>-f 

tlA^ 1 fifcEKOVjW 5 -** y 7 — C D MAflHffl 
SflS»©f)^^-r7n -y ^HT?&5 0 c OHfrS, 
'J 7 - C DMA&tt&l&fll 

gsa, 0 1 1 icm'm<D-?)]s?*v y 7^iS73Sffl 

[0 0 7 1] tftto*, *^9 L *yy7-CDMAa? 

a*sfflam»Ht±, y 7^i*ssfi8H 

[00 7 2] Sfc, *T;l/^++y7-CDMAS3l^ 
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mmmstte, mi 4 (&%wmi 6) kmtm 
or-nw-v v 7- c dma m/ixmimmtm 

[0 0 7 3] tit, *v;l/^^'J7-CDMA^l/j 
fctfoT, U 7™ C DM ASi/jSfflSfl 

So 

[0074] f»«3S7 tia«©%fia, Mia^y^u- 
1 ~m#® 3 o^tw 1 stsifto^^f- 

'J 7 - C D M A ^l^SM^ff SHT^Sc 

[0075] i«>M8fciB«©igiiii, m^y$v 

*S, 31$$ 4 6 ©(^f'tlfr 1 JltcS«©v;I/ 

U 7- C DM A^KfSfflS#SRT?a55 0 
[0 0 7 6] 1^7£fe*©^fc<£ftf£, feW± 

W:/*y = 

=N„ 
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itim^y* u -^*narr* c t n$* 

[0 0 7 7] U T^H^ST'ti, R- 

7 M*n?©7 x-^y^i« B ie«^/jv?^ 

10 [0078] cntmmc -?a&**v7-c dma 
fc <fc o -y 7 * y-7-»M c ^ss 

[0 0 7 9] iot, 7y7y-77ny?-iM;C -f 

7* y-7-W y hS, atf^y* y -Tare©/*? 
ra*N st /itm'o^fiMN- - ©at**? 

[0 0 8 0] tfcb^ v;!/^-v'J7^1TjS(c*3^ 
20 5^>*y-7/^-^ 



* 

: Nsubiarrier X Nbit-,.ay«i»l 

: N suborner / A 
: Nbjts/sjKbo: X A 

-CHUkMMn^icm^y^^-f^y 



X N blts/»jSo! 



X Nmdt XN, 



M sdEarr jsr 

A 

0 , c n 6 ©BSiV 7 * >J - 7-f-SStf r-f 7 * 

[0081] tctch, ^m<ommc^xm^)^ 
*v y 7 - c d m a 7 2 y 

<*oTtS9c ««*.fcfSfe»S*§^ Nsf = 1*08 

(^y^'J-77D7^-9-^X) =N„ ta rr ; „- 



7-fe ^ y b &) =N ^tarur / N SF 

7gft?) =n»«m- xn,* t-r&o fc^su 

: 'J 7®#^7*^ U 7» 
: 1 Ofl«e-y bic 



^Nrod, =l©fct©v;l/^^U7-CDMA^^^ 
* 'J 7^H?3^^fC^ L < ft 30, 

tijgev;w^ y 7tmfi&< y$ y-7/^^-^s 
[0 0 8 2] L^ucn«HRe»7x-^>y©iai 



40 



XN 



XN,* /Ns 



w>»y-7ifs) 

(f*y^y-7-tr^>hfi) 



— N sabcarrier /NsF 
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(10) 



= Nb: 



[0 0 8 3] cntWUT, HI 5£*;*ftT^38;® 
Ztird6&k<OVl\>tt* V7-C DMA^l/jSlfitH 
ftiotv/bf+t U 7— CDMA b 
fe»6fctt, >^ U -7)fig£g-f fcltfc bfcr-# 

t \c$m^y$n>mtifen%o u-7*+ v jwl 

^[SKcK^M^t^^nSfc&s fgfttbT*^©*!? 10 
[0 0 8 4] bfrb 1 ^y^;WcD©r-^ti-y hft 

Nut*** # 2 j; ») &±%^mmn%'i7otcis 

[0 0 8 5] bfrfe, «©«C7;Vf^t y 7- C 20 
[0 0 8 6] 

im<om<mmi mm 1 mmmmnm 
mi mm 1 mmmmiz u 7- c 

DMA^l#Sffljlfi«B©^S©JI«H 1 fc^T» 30 
110, HI 3, HI 5, StfHl 7©MfSf §g!$7}t 
Sip? fc#B8#tf fctf bT& 5 „ 
[0 0 8 7] Iftr-* S 1 {i^rsia^fffcgg 1 1 fc 
Art Sfi, 0 IJiEffl05t«tt«««6ni?Ff<fcttOsS 

«r-£ s 2 1 LTW**n*. mmm^T-z s 

[0088] ^y#y-7MiT-£ s 3ii5M{ai8^ 
isnsi 3tcAti2ft, iwsy#mtc«)T-z\z 40 

•y r- (MtL&Q PSK (Quadrature Pha 
seShift Keying) T&tltf 2 If <y K 1 
6QAM (Quadrature Amplitude 
Modu 1 a t i on) T*&mf4t?-y h-) ftfc^l 

;I/ylJS 4tftHrt£ft5 0 

[0 0 8 9] aMh>y*>w«s 414, misytffrm 
mi ucxtiztu famus [c^L^mmMtyy 
$mKW&£ti, z/y$ms 5 tLxmacms 
n5o **fc5> yy#;u?ijs4&t>m»Ns f fc^fc 50 



ftH 2003-244092 
18 

• symbol 

oTMylJt{lStj^tX§ ; &^©yy*;l/ylJ S 5 fiHU^ 

SF t§uHS©i£Witf»rtS6)W#&n, cnaras 

[0 0 9 0] COidK, &4lffl9ftHBHfl Attffil 

fcS*Y5y?7©so'#/Wlirts 5, i = Km 

5_1, 1) , (m5 2, 1) , (m5_3, 

1) (m5_N» , 1) } %&TWfflmm 

rtS 6, 1 { (m6_l, 1) , (m6_2, 1) , 
(m6._3, 1) (m6_N» , 1) } £<D 

#;WHrtS7, 1= {(m5._l, 1) * (m6_l, 
1), (m5„2, 1) * (m6_2, 1), (m5_ 
3,1)* (m6_3, 1) .... , (m5_ Nsf , 
1) * (m6_N» , 1) } *#Sci:K:aSo 

[0091] */y$nms 7 a, m&yy$)i-B;tm& 
&*/y#ms 8fcbrffi7j^n5o ^rts/y*/w»js 

8 (iSl^NsE {1©M^1JA^ t bT ATM! 

-CDMA mm<D^f^r^ 'J 7f>!N„»,.. ffl 

tommjjz&tzatm?** y 7©^j s 9 teg* 

[0 0 9 2] HiHWWiO^*9-^*lr U 7fl^ S 9 

THfiffiis^nTWiiwrtoasse^s i o*m 

2tlS 0 C©R|Kffi«©jiftfi-E§S 1 0A\ S0>JiWBE 
ms 1 lAWWo Hftfc, v;^+^U7Sl 

[i»*«2 fcie«©%fi©^j»©ff^] h i tc^-rai* 

1 1 tSKOSgWtfliS^l^*^ 'J 7- C DM A^iS 
^ffl^ffl^K©^S©)g«tt5}t§, IB#® 2 ©BE 

t^5-9-7>^ u rfi#^*?aoiaii<wKftfe h 2 \c 

So 

[0 0 9 3] ^y*/WUS7tt, jKH^^^rtHB 

i7(cA^j*n, Nt,* mm^^tHx^yyf^ 
ms8t Lxwjznz* ccxommyyf^m 
Bi 7©»ti±, A/jyy^;ws 7*©«^-rsbc 

0 d effl©y>*VP!cjtWM««®g2 1 ff 

8 C ^ fc^StSo C © tOSfcJ'Vtf/WIJ S 
8©S?tt, A7^y>WiJS 7©fi2©l/N^ {g 
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imm3Kmm<om<ommmmi m 1 fc^t«* 

m 1 KfB«©5»fit«S y 7- C D M A£9 

£ SfflSS© SB ©f&WOJBIBfcfctf S s 3 1£« 

[0 0 9 4] £j^»*>S 8H\ ffit^NsF 1©M?IJ 
A^Jt LTAMf ^fS^WS 1 8KA#£*U fS^'S 
S^^ftT^/V^-V 'J 7-C DMA^W£3©£ 10 
'J 7IN.*,* ffl©Mflltttfjfc#rS£tf 

■9-7** y 7«u s 9 ic&jtsns. c c mwitfj 

<I^1&BWhIB 1 8 ©iltti, ttft$N» ffl©3fe*IA# 

* D & > W<J s 8 fc-MM«iJM&fi 2 

3**u #6n/c^~»t^js 1 3\zmmm. 
M©MJjtB* j; y as6#fr7>+ u rfl»ai s 9 tcs 

LNsf /N«k.™ {§fc&<S>o 20 

4 fcf3«©^HJ?©^»©^l] ,ir'bRJ?i 4 Km 
©JSBfcffiSV/W^* y 7- C D M Agp£i«M 
SH©H)i©Jf»il 4 (c^tc HI K HI 4, HI 

[oo9 5] mmm 1 4a, is$>m$u^i@K2 

5fcA*2tU tftFJ®«©M^JSfltl^^JS 1 5taa» 

sn«o ^^©iw^js i s « N 7-yxggft 
08S 2 6 fc A#S*U vrt/f-** y r-ffiSMtfftfrn 

xMmm%<D%mf*v y 7#*# s 1 6 1 a»sft 30 

§{W^y7«ijs 1 6«, £-9-7**^7 
n*^ oiewwMBSfo iin^A^fa^tL 

TAffi;fc£*MI£»@B2 7^A7JU E38»ffSSft 
$nTffi»NsF «©MMl#ffi*lfr65?<r>>*/l< s 
1 7 3WH#Sti5o 

[0 0 9 6] g^»#/l/S 1 7ft, S«3/>*/l4WB 

19^®»n«* mmmzyyxmmmn, 

mi 5Tiis ffi»Ns t fc§UMft©tf*HS*iatfjS 40 

6 tfftsti, c n^«w±^©«?5^fcffiat 
5, mm i fcWRojasflswiwi. ra«N s? 

^©ffi»^A^s 6 t<Dtiittmmmm±mn 
m\ GKxmwzft. mamfDfv*A> 0© s 1 

[0097] -rat>^*«^-f5>^T©s«f>^ 

AAS18, l=fml8_l. 1), (ml8 _2, 
1) , (ml 8__3, 1) .... , (ml 8__N» , 
1 ) } $s£VWm%JJ] S 6 , 1 = { (m 6_ 1 , 50 
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1) , (m6_._2, 1) , (m6__3, 1) 

Cm6_ Ns F , i) } tmx\ *n*twwwsts« 
mm±mmc * y , aaaRS'^wMj s 1 9, 1 = 

( (ml 8 1, 1) * (m6_l, 1) , (m8_ 

2,1)* (m 6 2 , 1) , (ml 8_3, 1) * 

(ml 8__3, 1) (ml 8^Nsf , 1) * 

(m6„N s , , 1) } fcHSdfcfc&So 
[0 0 9 8] mtX&V$frS 1 914, 

St'»*;bS l 9^Sff'»#;y^fig@K3 0tcA#T 

c nttfitst* Nsf \ut>tci xmwtxh £ tifcg® ^ y 
toys i 9^i«¥®«^it ciajD tscfcicfc 

y, ^-SII"»^S 2 ofcftScfcfcfBStS. 
[0099] zo)&&3mi/y$i\/S 2 ofl<s<ns3« 
ii§§3 1 tktiztu mwmf-^ s 2 1 m%o § 

1«H8t~# S 2 1 tir^>^y-7tHK3 2fcA7J2 
4y$v~7^x, 4y$V~7 J b7*yh&, 

* Xftfi 5>n§ 0 >^ y -7fK#89lr-* S 

[i«*«5tie-«©fSBf!©^ii©E®] H4t^i* 
a 4 fciem©ftw«^?-*-v y 7 - c d m him 
nmmmmommmmKm^ mm 5 tarn 
mmt^mmwm^mnmmmm 5 
to 12 wvstzmtm cmmm hx% 

So 

[0100] Wyyftfr% 1 7 3Mts/>*>m« 
0^1 8tA^sn, 1 o©gfr>y*yyA/jfc#LT 

l *y ymmmm 3 4 m t , wi 2 n^^^fiR 

fls©ts$n/cMyij ->y#;y s 2 4 
m\wmn 3 5 1 * o xwt bit n«* flss«^>* 

;l/WS 1 8*#«ci:lcSS-r*. c©fct©^» 
sK;l/5»JS 1 8©fi£«, A/J^>WiJS 1 7©S^© 

6 fcfa«©flBi3©^SI©^«] H 4 fc jS*H# 
S4 CEK©»WcffiSv;l/f-*+ 'J 7- C DMA^i 

©^WK«s^r.©Affi/j#^*s^S¥a©Hl©«^ 
*H 6 fc^-r. 0 2 C#lH»f « 

[oioi] ^mw^'^i^'js 1 6 ^-y-7" 

*+y 7»N^ «©M5>iAA i: LTA*1#« 
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mm&i sicken, t§iMi?ntra$N 

■y/^-V U TSN-orrw iI©tPJA7J<£ D 
+17"*+'J7#^|JS 1 6fc-HM»MSM3 6 
*SU #e»tl/c§(M^>#VMiJS 2 5fcB»!l 

c^tOgfi^WUS l 7©ft2«, gffi-y/* 
•V 'J 7\%m\ S 1 6 ©ft 2 £ it<T N « h-rto /Nst 10 

[0102] 7 Sfctt»«« 8 £1B*0588© 

%mmm\ m \ mnmrn i fciB«oiiwfc«sv 

U 7- C DM A^l^ffl3MffiSBt*5l3-§, 

7 tsaosswfcftS'f ^ * u son*© 
trnmi (a) fc^-fo H4t^-ra*®4k: 

IB«0%Bj!t^?,-7;l/f-+-v V 7- C DM ASiWSffl 

*U-7?a©£ji©J&fl8£H7 (b) (c>f<-r o HK 
B4,H10,H1KH13, StfBI 1 4timm 20 

[0 10 3] -0*y-7*@ffil 2T1is .AjJ-r-^U* 



* *§ S 2 tJsfU SJ&*JjSnS»JtPA£ S 2 6 tfcT 
-r>#y-7;^-*£$£U ffi^r-^{|^S 3 

[0 10 4] r-O-ifU-^HBS 2 m ktlT-Z 
ms 2 1 ictfU 9BSA*«tiSmWA*S 2 6fc$ 

s 2 2%mt%> 0 

[0105] ccT^^tiS'T >*y-7V^-£ 

hft, JyZV-fm-v&Zo £tc, WWA/JS2 6 
tt, v;l/?-** U 7- C DMAfM^-9-7>^ 'J 7$t N 

[0 10 6] 

7 * fctt'i^JS 8 ££«0&)!<D£ttffl] B 7 
7 fcBi03»Bfcfl|i6-< V* U -7*#8ft 

tfn*ig8 Kmmmm^y y$ y -7*¥S©n 

«©»l4o^T, fyWc-9-7"^y7SN__sub 
c a r r i e = 2 5 6, ffi%$N» =3 2, ffi*t£B« 
N«* =2 4 t m&<D4 y* U -7*Sff£| 

[0 10 7] 



subcarrier 



•eas**^ JyW-TWN&l 2 ©ifftfcfe^T, 
UJjty hr-^JS 2) = 1 b 1, b2, b3. b 
4, . . . , b9, b 1 0, b 1 1, b 1 

2, b 1 7, b 1 8, b 1 9, b 2 

0, . . , b 2 5, b26, b27, b28, . , b3 
8 4} 

(HtfjeyM*-**IS3) = <bl, b9. b 1 7. 
b 2 5 b 2, b 1 0, b 1 8, b 2 

6, .... , b 3, b 1 1 , b 1 9, b 2 7, „ . , 
b 4, b 1 2, b 2 0, b 2 8, . b 3 8 4} 

(A^e-y hx-^JS 2 1) = (bl, b9, bl 

7, b 2 5, . . . , b 2, bO. b 1 8, b 2 6. 
_. , b 3, b 1 1 , b 1 9, b 2 7, . , b 4, b 1 
2, b20, b28, . , b 3 8 41 
(tftf»£yhr~*?iJS2 2) = {bl, b2, b3, 

b4 b9, b 1 0, b 1 1, b 1 2, ._. , 

b 1 7, b 1 8, b 1 9, b 20, . . , b 2 5, b 2 
6, b27, b28, . . , b 3 8 4} 



2 5 6 X 2 X 2 4/3 2 = 3 8 2 

N«tan-ar /Nss 

2 5 6/3 2 = 8 

NbUs/'syrfral XNcode 

2X2 4 = 48 

30 [|HHI'>5aP-5'3>t±SifclH 

« 1 KWS.oWBtm^lW^ 'J 7- C DM At' 
IKSffl5i«Sli©**©^Rtf H 4 fcwtfH $* 4 

icgsto^tfeitsv/i/^i' y 7- c dm a saw 

£ffl§<iSB©3SS©"*ai (a) 01 5fc*f$ 
mnfirf-** y 7»M- C DM Aiill« 
®Lfc»©ff«tfH 1 6 te^Ttt©v/l^** y 
-CDMA $@&R&tti~l t fcfltt©J$i 
(b) tmX\ 1 e>y (E b/ 

NO) t**rv hmWt<Dtffi1ttiMl>1tt><om9 
40 fca"f . TrfcU U-7**+U7»N_s u b c a r r i 
e = 2 5 6 , Wkm* =32, ffitf^SSN.* = 2 
4 t U ^§t£3fi 1 6 Q A M (Ni, 
4) , M#^t»0 RC (Or thogonal i t 
y Remaining Comb i n i ng) 

[0108] mmmmc^x-<y^v-fm^ 

fci§£ (a) fcfi, «5V/l^^'J7-CDMA^ 

mn^mmsmsmmmm^ c 1 1 * ** , 

/^yhfiaB«oaaiJft*H:*»-3«l^ (b) fclt^ 
50 ft»*f#tt^#e.tlTt^c 
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[0109] * 

mmm%m mwzm^z ctKZQ, uw** y 

7-CDMA^*fcoTVVSH«R^/*-*f*ftS 
[0 110] ftfc, *58Wfc«kntf, fi»<fc0t.v;l/ 

7** y rmmm?** u 7»# ** < £ 

fc, -?;l/7*-¥ y 7SSi35nSfe:43t3-S If v Y4 y$ V - 

■vU7— cd m Aififcugrr s c t t £<, 
[oiii] ifc, *5B«fc*^Ttt, £Htt cm 

ft) 0^»U-^HB (rW^^y-^HK) T'©H 
Sc3f$0 U7-C DMA^H 

l^v/]/5Mr-¥ U 7- C DM AaMfcHStSC 

So 

[0ffiOfg|i*M 

[0 1 ] M$£ l fcE«©fBBOll*0»«%*t^o 

[02] l*S2{c|Eic05IK^l©ff»^1-7n 30 
>y*0T?&5 o 

[03] a*B3£a«05SB©ll«iO»«*3Vr^n 

7#0t?&5o 

[04] »#a4fcE«Ol»HO*ifcO««*^t^n* 
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[05] ff^5fcE«©^^©H«©««^-r7a 

[0 6 ] 11*11 6 Effi*©fBJ3©H«®#ttfcjF-f 7n 
"y^07"&5„ 

[0 7 ] mM 7 fc=k mi*® 8 \cm,®m<onm(D 

&W>%&f7u y ^0T?$5o 

[08] m«s7fe±tfii#JS8fcE«o»Boia(i« 
[0 9 ] funis' 5 a 3 y\z <fc 5#ttJt«£*-r 

[01 0] v;l^*irU7SEW»jSflBaMMaifc»t* 
^y*y-7$tf«S757n^07-&£„ 
[011] T;I/^+y73gSKFSfflSfll»»c*tt5 

[01 2] ^wt'jyfiMttitS'fy^j- 
7»ft^^-r0^*5c 

[01 3] ft*©v/W*y7-CDMA£H£i£l8 
[014] ^*©v;l/^+y7-CDMA^H^ffl 

[01 5] mmnrcm<o^/v^-^v7- cdua 

[016] «S«tlfctt*0-7;l^*iry7-CDyA 

So 

[017] «cov;U^^y7^1^fflji«^il^ 

So 

[018] ffi«Ov;l^*+y7«il*SfflS©S»b^ 

So 
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